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FRIENDSHIP INT'L AIRPORT
BOX 746, BALTIMORE 3, MD.

19 November 1957

SUBJECT: Contract TA-3034
Westinghouse Reference AAD-30465

Forwarded herewith are five (5) copies
of Revision of Design Specifications for the Terrain
Avoidance Radar System dated 24 October 1957,which

amends Design Specification dated 28 June 1957.
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for the
TRERALS AYDIVANGE RAVAR SYSTER

it has beon decided to reduce the antorna size and eliminate the
antenna gservo. This allows a faster scan and meakes it neeessary to wount
the magmetron separate from the antennae
Lifficulty has becn encountered in findins a lecation for an antonna

as large as the proposed antenna. The frontal areca exacts a heavy nonolty on
. aircralt performances Since these problems are likely to be equally severe
in any other alreraft, it hac been decidea €0 rewuce the antenns sisece This
peans that the beamwldth will be preatere. “rizinally a 2h¥ Ly 18* antenna
with a 10 vertical by 1.50 horigontal beamwldth was proposeds Tho antenna
will be reduced to 12" x 15" with a 2° x 2° roamwidthe At Le& nautical miles
(the 1imlt of the red range) one beamwldth is 300! as compared with 150! :iﬁ th
vertical plane for the larpor antoermae In tho origzinal proposal 150! rcsslution
was chosen ag adequate ond no attempt was made to estimate to what fraction of
a beamwidth an object could be resolveds This ig a function of scvoral variablces
but regolution at leagt some better than one beamriath can be expecteds A strong
cace canrot be mads for heamwldth better than 2° in terms of ablility to avoid
obstacles. iven a one degree bearmidth theoretically apiears te precont a coarce
picture if the image is consiusred to he mdg up of 1° elementa of constant in-
tensity. The actual image made up of shaded eloments ond vicwed £rxom a reagone=
able distance should be acceptable for a 2 beamwicthe The goaller sntonna
hag a two way rain of 79 db as couparcd to U7 b for the lorcr anterma. Ghis
results in an estimated strong sicnal range of skout ¢ nmilcs as eomparcd to

28 miles with tho larger antennse
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The maximun permigssble secan rates are fixed by considerstions of
hits por beamwidth and magnetron duty cycle for a Glven sector covorace. .iith
the wider beamwidth antenna it becomes possible to increase either scan rates
or gector coverare. 9he horizontal sector coverage cannot be increased as the
Present 30 is the maximum feasible using horn feed scanning. It appears more
desirable to increase scan rate than the vertical sector coverage. fGhe 2/3 cps
verticel scan as propoced is so glow &s t0 cause picture stearing during a turn
aue to aircraft travel durdng the time yeguired to Fresent one frome. i‘aintaine
ing the same hlmlber of hits per boamwidth with the new antenna, it is possible
%o increase the horizontal scan rate to 2245 cps and the vertical scan rate to
approximatoly 2 opse A wmoddfied triangular sweep will be usede The exact free-
Queney will depend upon the ravereal tims required,

the antenna servo to correct for drift angle vill bs eliminated,
deveral considerations make this desirable. Yhile it mig
flicht to equalize coverage t¢ either side of the alrcraft, this is not too
importent unlcse wing veloclty is highe 'n the other hand, i% appears that in
banking and turning in mountainous country it may degrade systenm porformance.
The projectea £lizht path can he visualized cue to tho apparent «rift of objroty
to elther side of this path in the presence of a drift angle, Unly objects along
the £1i~ht path will not crift horizontelly., In maneuvering, the doppler radap
cannot function to measure arift angle vhen the bank ansle exeeeds a few darreas,
“hen this occurs it goes into a memory mode and uges the last mown wing to
compute drift angle. ‘his system will be useful primarily in meneuvering throush
mountainous terrain to approach a target area. it appears that wing is extremcly
variable in mountainous country and in banking around a mountain the wind will
very likely change. inder these concitions, the doppler data may cause the
antenna servo to position the antenna 50 as £o produce a proator mlsalimment

than if no correction were nauce For these reasons the serve was elicinateds
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dn aduition the doppler radar in the airerait unuey consideration hos no wind
corputor 69 that 4t furnishoo ro information curine bankinge A& 1ihtueioht
wird computer for this racar has been quoted at (119,300 by the manufacturcre
The aduitional motion if the entemna is servoed increases the radorme Giaretor
by aﬁnut 2 incheg,

ihe trancuitter will not be mounted on the back of tho antcnna as
previously proposed. Gne cmnller antonna design makes it necessary t0 weaim
suchi a campact unit that servieeability is poor. in accition, it is imposcible
¢o balance the antonna @svendly with the trancmiticr counted on the backe it
io abeut 25 1bs. off balance with a center of magss about L inches from the
conter avout vhieh the sean motion is performed to minisdge racome Lroental
arcae 4t a scun rate of 2 cps it is uncesirable 10 have the cxtra welight to

ove oven if it is balanced,
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